contained 0.5 mol L-DOPA and 0.2 g tyrosinase in the phosphate buffer. All the isolated compounds were dissolved in DMSO to appropriate concentrations, and the final concentration of DMSO in the test solution was 2.0% (v/v). The tyrosinase was first pre-incubated with the compound in the phosphate buffer for 10 min at 25 C. Then L-DOPA was added to the reaction mixture, and the enzyme reaction was monitored by measuring the change in absorbance at 475 nm for formation of the DOPA chrome for 1 min. Blank control, without inhibitor but containing 2.0% DMSO, was routinely carried out. Doseresponse curves were obtained by performing assays in the presence of increasing concentrations of inhibitors. The IC 50 value, a concentration giving 50% inhibition of tyrosinase activity, was determined by interpolation of the doseresponse curves. The percentage of inhibition of the tyrosinase reaction was calculated as follows:
Here, B and S are the absorbances for the blank and samples, respectively. Kojic acid was used as positive control. All studies were carried out in triplicate.
-Glucosidase inhibition assay
-Glucosidase activity was assayed using 50 mM phosphate buffer (pH 7.0), and p-nitrophenyl glucopyranoside (10 mM in the phosphate buffer at pH 7.0) was used as substrate. Compounds 15 were dissolved in DMSO to different concentrations. Next, 10 L of sample solution and 10 L of -glucosidase solution (2 units mL 1 in the phosphate buffer at pH 7.0) were added to 960 L of phosphate buffer and incubated at 37 C for 30 min, and then 20 L of substrate was added to initiate the enzyme reaction. The enzyme reaction was carried out at 37 C for 30 min. The product (p-nitrophenol, PNP) was monitored spectrophotometrically by measuring the absorbance ( = 400 nm). Acarbose was used as reference standard inhibitor for comparison. Doseresponse curves were obtained by performing assays in the presence of increasing concentrations of inhibitors. The IC 50 value was determined by interpolation of the doseresponse curves. For all tests, the inhibition assays were performed in triplicate. One unit of -glucosidase is defined as the amount of enzyme liberating 1.0 mol of PNP per minute under the assay conditions specified.
X-ray crystallography
Single-crystal data for 1 and 2 were collected on a Bruker Smart-1000 CCD diffractometer using MoK radiation ( = 0.71073 Å). The empirical absorption corrections were applied using the SADABS program. The structures were solved using a direct method, which yielded the positions of all non-hydrogen atoms. These were refined first isotropically and then anisotropically. All the hydrogen atoms were placed in calculated positions with fixed isotropic thermal parameters and included in structure factor calculations in the final stage of full-matrix least-squares refinement. All calculations were performed using the SHELXTL-97 system of computer programs. Crystallographic data are summarized in Table 1S . Limiting indices 19  h  9, 14  k  14, 20 
